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01. SUMMARY: 

The objective of this ambient air survey was to monitor gaseous 
contaminants and meteorological conditions during the clean-up phase of the 
Canadian Pacific train derailment at the Lobo siding, near London, Ontario. 

This report cannot and does not comment on any conditions near the 
derailment site which existed from the time of the derailment (approximately 2015 
hours on June 9th) to the time of the Mobile Air Monitoring (MAM) unit's arrival 
(approximately 0700 hours on June 10th) nor after the MAM unit's departure 
(approximately 2'tOO hours on June 10th, J9S0) from this site. 

No major air pollution episode resulted from the clean-up. Very little 
sulphur dioxide was detected in the vicinity of the derailment site. The mobile air 
monitoring unit was placed downwind of the site whenever possible and the 
maximum instantaneous and one-hour average ground level concentration (glc) of 
sulphur dioxide detected were 0.0't9 parts per million (ppm) and 0.0 1 8 ppm (7% of 
the desirable ambient Air Quality Criterion) respectively. 



02. INTRODUCTION: 

A request for emergency ambient air monitoring from the SW Region 

was relayed by Mr. L. Shenfeld to Dr. E. Singer at 23't5 hours on Monday, June 3, 
1980. The Monitoring and Instrumentation Development Unit was mobilized. The 
Mobile Air Monitoring (MAM) unit was immediately pulled off its' scheduled 
ambient air monitoring programme in the Clarkson/Oakville area and left Toronto 
at 0230 hours, Tuesday, June 10, 1980. The unit arrived at the scene of the 
accident at 0630 hours of the same day. 

A Canadian Pacific freight train had derailed at the Lobo Siding, near 
Hyde Park approximately 10 km due west of London. Ambient air monitoring for 
ground-level concentrations of sulphur dioxide and total hydrocarbons were 
specifically requested since a tanker containing liquid sulphur dioxide had derailed 
and a fire (fuelled by light coal oil) had erupted at the crash site. In addition, on- 
site meteorological data (ground-based and upper air wind/temperature profiling) 
was consisdered to be of the utmost importance in order to forecast atmospheric 
dispersion. 
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03. INSTRUMENTATION AND SAMPLING METHODOLOGY: 

The emergency request involved monitoring for gaseous sulphur 
dioxide {SO ), total hydrocarbons (THC), and the pertinent meteorological 
conditions. 

The main purpose of this ambient air monitoring programme was to 
provide real-time analyses in the vicinity of the derailment site for these two 
major contaminants and to immediately advise the personnel involved in the clean- 
up operation of any hazardous conditions. 
Monitoring Technique; 

(i) Sample Collection (MAM Unit) 

Gaseous ambient air samples were taken at a constant flow rate 
(approximately 0.2 m^/min) by a probe located on the van and whose 
orifice was located approximately 5 m above ground level. Air 
samples entered a manifold from which a short teflon sampling line 
was connected to each analytical instrument. This arrangement 
ensured little or no sample degradation, minimal response time, and 
minimal sample contamination due to grour^t' level sources (e.g., 
entrained soil, vehicular traffic, etc.) 
(ii) Instrumentation - analyzers 

The instrumentation associated with the MAM unit is presented in 
Table //I, on page 7. 
(iii) Meteorological Analyses 

Ground-based and upper air meteorological conditions were monitored 
on a continuous basis by the instrumentation associated with the MAM 
unit (ref. Table //I, page 7). 
(iv) Calibration - Analyzers: 
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Analyzers and sources were calibrated before the survey. During the 
survey, the analyzers' calibration was checked at least once every 8 
hours using the sources and built-in electronic circuitry. All monitors 
were found to be extremely stable and the calibration remained 
within the prescribed limits throughout the duration of the survey. 

(v) The ambient air monitoring sites are shown in Map tf2 on page 8 and 

are listed below. Ml monitoring sites were referenced to the 
derailment site whose UTM co-ordinates were 't6825-'+75825. 

TABLE ni 

Monitoring Period 

Hyde Park //1/3 

Hyde Park Uk 

Hyde Park #5/ 6 



UTM Co-ordinates 


MAPI.D. 


i>68W-'i758i5 


A 


if6915-475675 


B 


46860-if75810 


C 



(vi) Results 



Definition of Terms 

Scanning Time: Time interval for averaging and data logging for 
instantaneous interrogations of the analytical 
instruments by the Data Acquisition System. 

Time: Time of first and final scans used to determine 

running averages. 

Number of 

Readings: Number of Scans 

MAM: Mobile Air Monitoring 

glc Ground level concentration 
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AU statistical values are based on 60 second averages of instantaneous 
interrogations of the analytical instruments and all results are expressed in parts 
per million (ppm). The processed data incorporated in this survey are presented in 
the appendix. 

The concentration/time graphs depicted in this report represent 
running 60-mJnute average glc's of a specific pollutant which were acquired during 
the 60-second scan time interval. 

The wind rose analyses depicted in this report represent 60-minute 
average glc directional analyses of a specified pollutant and a frequency 
directional analyses of the prevailing wind. 
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Table 1: INSTRUMENTATION - MAM 



Instrument 



Manufacturer 



Analytical 
Technique 



Maximum 
Sensitivity 
(Full Scale) 



H-,S Source 



H-S Analyzer 

SO2 Source 

SO2 Analyzer 

O, Analyzer/Source 

NO , NO2, NO 
Analyzer 

CO Analyzer 



THC, CH. , 
THC-CH^ Analyzer 



Hg Analyzer 



Cr, THC, THC-CH^, 
CH^ source 



Instrument 



Hartmann & Braun N/A 

(H&BPrijfgasgenerator) 



N/A 



H&B Picos 


electrochemical 


0.05 ppm 


H<5cB Priifgasgenerator 


N/A 


N/A 


H&B Picoflux 2 


conductometric 


0.3 ppm 


Bendix 8002 


chemiluminescent 


0.05 ppm 


Bendix8101-B 


chemiluminescent 


0.5 ppm 


H&B Uras 2T 


Infrared 
Absorption 


50 ppm 


Ingenieur - 
Prodrktions-Gruppe 
Munchen (IPM) R5-t 


Dual flame 

ionization 

detector 


50 ppm THC 
(as CH^) 


Scintrex HGP-2 


Ultra-violet 
Absorption 


200 ng/m 


Matheson 


compressed gas 


N/A 



Manufacturer 



Scale 



**Wind speed 
**Wind Direction 
Temperature 

Relative humidity 
Barometric pressure 
Solar radiation 
Minisonde receiver 



Lambrecht gmBH 



km/hr 



Lambrecht gmBH 


degrees 


Weather Measure 
(WM)T621 


°C 


WM-HM-llP 


percent 


WM-BM70-B242 


millibars 


WM Star Pyranometer 


2 
watts/cm 


Aero Aqua Inc. 


°C and km/hr 



** These wind indicators are located on top of a 1 0-metre retractable mast. 
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04. DISCUSSION: 

A cold front had moved through the London area earlier on Monday 
and the winds were northwesterly and brisk. However during Monday night, the 
winds became calm and the sky was clear. Very low temperatures were reported in 
this area and a frost warning had been issued by Environment Canada. 

The MAM unit arrived at the Lobo Siding area at 0630 hours on 
Tuesday, 3une 10th. Calibration of the analytical instruments was undertaken 
immediately and a vertical temperature and wind profile of the atmosphere was 
carried out at 0650 hours. This minisonde sounding is presented in Graph //4 on 
page 24. The winds were relatively calm (approximately 10 to 20 km/hr) 
throughout the lower 200 metres and there was evidence of a slight nocturnal 
inversion extending from the ground up to approximately 500 metres. The winds 
above this level were apprcyimately 40 to 50km/hr from the northwest. 

The MAM unit then proceeded to a location approximately 0.15 km 
downwind of the derailment site. Ambient air monitoring was initiated at 0740 
hours and continued until 1146 hours with the exception of two 15 to 20 minute 
interruptions for minisonde flights; flight #2 at 0804 hours and flight //3 at 1027 
hours. Because of these interruptions, this monitoring period is referred to as Hyde 
Park //1/3 and a summary of the acquired ground level concentration (glc) data for 
50-, THC, H2S and 0^ is presented in Table //3 on page 14. 

As noted in this statistical summary table, low glc's of SO^ and THC 
were detected during monitoring period Hyde Park //1/3. The maximum 
instantaneous and one-hour average SO2 glc's were 0.049 parts per million (ppm) 
and 0.018 ppm (7% of the desirable Ambient Air Quality Criteria; 0.25 ppm) 
respectively. The maximum instantaneous and one-hour average THC glc's were 
8.15 ppm and 0.601 ppm respectively. The concentration/time analyses of the glc 
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data acquired during this monitoring period are presented in Graph //I on page 15. 
Since this graph depicts running one-hour averages of the acquired gic data, the 
time intervals for the minisonde flights are denoted for the reader's convenience. 

From wind frequency and concentration rose analyses (refer to Rose #1 
on page IS), the derailment site was determined to be the only plausible source of 
SO;, above background. In general, a similar statement holds true for the glc's of 
THC as noted by Rose //«* on page 21. However the large instantaneous glc's of 
THC were directly attributed to the Ontario Provincial Police helicopter which 
landed between the MAM unit and the derailment site at approximately 11^*5 hours. 
This helicopter was less than 100 metres from the MAM unit. 

Extremely low glc's of H_S and 0^ were also detected during this 
monitoring period The maximum one-hour average glc of H2S and 0^ were 0.001 
ppm and 0.024 ppm (30% of the Criterion; 0.08 ppm) respectively. 

With respect to the minisonde flights #2 and //3, the nocturnal 
inversion had dissipated by 0800 hours (Graphs //5 and //6) and the low level winds 
were 10 to 20 km/hr increasing to 1^5 km/hr at a height of 2 km. All winds were 
from the northwest throughout the lower 2 km. 

Although low glc's of the primary contaminant' were detected in the 
vicinity of the derailment site, the MAM unit was moved to the small town of 
Kilworth in order to determine if any remnants of these contaminants existed 
farther downwind of the derailment site. Kilworth is located along the banks of 
the Thames River, approximately 2 km 5SE of the derailment site. Ambient air 
monitoring was initiated at 1213 hours at this monitoring site and the subsequent 
data analyses for this monitoring period (Hyde Park ifit) are presented in the 
statistical summary Table //3 on page l^t. 

As anticipated (due to the NW winds; approximately 15 km/hr and 
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the favourable atmospheric dispersion conditions; strong vertical mixing evidenced 
by many cumulus clouds) low glc's of S0_, THC, H-S and 0, were monitored at this 
site. The maximum one-hour average glc's of SO2, THC, H25 and 0- monitored at 
this site were 0.012 ppm 0.099 ppm, 0.001 ppm and 0.033 ppm respectively. The 
wind frequency distribution and SO- concentration rose analyses (Rose #2 on page 
19)clearly shows that this monitoring site was directly downwind of the derailment 
site. The concentration/time analyses for this monitoring period is shown in Graph 
//2 on page 16. 

Around l^fiOO hours, the MAM unit was positioned once again close to 
the derailment site. It was located on the London/Lobo township line, 0.1 km north 
of the Canadian National Railway tracks and approximately OA km downwind of 
the derailment site. Upon arrival at this monitoring site, a fourth vertical sounding 
of the atmosphere was undertaken - refer to Graph #7 on page 27. The winds were 
found to be brisk (in excess of 25 km/hr) and unidirectional (NNW) above 500 
metres and the temperature lapse rate was indicative of a single, well mixed air 
mass. Below 500 metres, the wind direction was consistent with the upper air flow 
but the speed was variable; indicitive of strong vertical mixing and orographic 
modification. A clearing trend was noted by the field personnel and another 
nocturnal inversion was forecasted for the night of June 10th and morning of June 
Jlth. 

Ambient air monitoring of the primary gaseous pollutants at this site 
was initiated at 1536 hours. Once again, low glc's of SO2, THC, H^S and 0, were 
detected. The maximum one-hour average glc of SO2, THC, H2S and 0-, were 0.01 
ppm, 1.09 ppm, 0.001 ppm and 0.004 ppm respectively. 

At 1700 hours, F.N. Durham told the MAM personnel that the "lift" of 
the SOy derailed tanker would occur the following morning. Since the data 
acquisition system is fully automated and computer controlled, the MAM personnel 
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took a break with the understanding that they would return to the MAM unit later 
in the evening to check the analytical instruments, or earlier on request from the 
regional office or the derailment site.. 

The MAM personnel received a call at 2200 hours again reaffirming 
the lift schedule for the next morning and returned to the MAM unit at 2230 hours 
to check on the instrumentation. Upon arrival, the MAM unit's electrical system 
had failed (for only approximately 15 minutes) and after correcting the fault, the 
system was brought back on line at 2300 hours. The winds were calm (less than 5 
km/hr) with a WSW component and genesis of a nocturnal inversion was evident - 
refer to wind frequency distribution rose, Rose //6 on page 23. 

At 2310 hours, word was given to the MAM personnel that the "lift" 
would take place immediately. 

Given this very short notice, no minisonde flight could be undertaken 
nor could the MAM unit be positioned downwind of the derailment site. All that 
could be done was to monitor the ground-base meteorological conditions and 
contaminants. 

The "lift" operation lasted for approximately 30 minutes and was 
finished by 23^*5 hours. Low glc's of SO-,, THC, H^S and 0, *ere detected during 
this time. The maximum instantaneous SO^ glc was 0.013 ppm - refer to monitoring 
period Hyde Park #5/6. 

The emergency ambient air monitoring programme was terminated at 
2351 hours. 
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APPENDIX 

1. Statistical Summary Table Table #3 

2. Concentration/time analyses 

Hyde Park #l/3-S02,H2S,TH-M Graph #1 

Hyde Park Uk - S02,H2S,TH-M Graph #2 

Hyde Park #5/6 - S02,H2S,TH-m Graph //3 

3. Wind frequency distribution and concentration roses 

Hyde Park //I/3 - SQ^ Rose //i 

Hyde Park /M - SO^ Rose #2 

Hyde Park #5/6 - SO^ Rose #3 

Hyde Park #1/3 - THC Rose //^t 

Hyde Park //5/6 - THC Rose //5 

Hyde Park #6 - Wind only Rose #6 

k. Upper air wind/temperature profiles 

Minisonde flight #1 Graph #^ 

Minosonde flight #2 Graph #5 

Minisonde flight #3 Graph //6 

Minisonde flight jfk Graph #7 

5, One-hour average ground level concentrations 
- Statistical printouts. 



TABLE # 



AMBIENT AIR SURVEY IN 



LONDON 



Units - PPM 



GROUND LEVEL CONCENTRATIONS IN THE VICINITY OF CP TRAIN DERAILMENT 



MONITORING 
LOCATION / 
NUMBER 


DATE 
JUNE 


MONITORING 
TIME 
START / 
END 


INSTANTANEOUS 
SO2 


CONCENTRATION 

THC 


MAXIMUM 60-MINUTE 
AVERAGE CONCENTRATION 


MONITORING PERIOD 
AVERAGE CONCENTRATION 


SCAN 
TIME 

Min. 


Min. 


Max. 


Min. 


Max. 


SO2 


THC 


SO2 


THC 


HYDE PARK #1/3 


1.0 


0740 - 1146 


0.001 


0.049 


0.001 


8.15 


0.018 


0.601 


0.012 


0. 424 


1 


HYDE PARK #4 


10 


1213 - 1358 


0.007 


0.015 


0.001 


2. 09 


0.012 


0.099 


0.011 


0.082 


1 


HYDE PARK #5/6 


10 


1536 - 2351 


0.001 


0.013 


0.001 


9.37 


0.010 


1.090 


0.008 


0.323 


1 
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H2S 


03 


H2S O3 


H2S O3 


HYDE PARK #1/3 


10 


0740 - 1146 


0,001 


0.007 


0.001 


0.042 


0.001 


0.024 


0.001 


0.017 


1 


HYDE PARK #4 


10 


1213 - 1358 


0.001 


0.001 


0.017 


0.042 


0.001 


0.033 


0.001 


0.031 


1 


HYDE PARK #5/6 


10 


1536 - 2351 


0.001 


0.003 


0.001 


0.653 


0.001 


0.041 


0.001 


0.034 


1 
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HVDE PRRK ttl/j:; CONT'ii 



FFli.E 6 



STATISTICS 



H UMBER OF RERHIHGi 


248 












POLLUTriHT 


N I H I riun 


MRXIMLHl Hf 


•ilTHMETiC 


SIRNBHRU 


LEOfitTRiL 


GEOHETklC 




VRLUE 


VRLUE 


MERH 


neviRTiON 


MERH 


£TIi. DEV.. 


H£S 


i.eciE-ee 


7.15E-M3 


6.S4E-04 


1.34E-03 


3.Wl£-0^ 


2.95E-.-01 


THC 


l.uQE-06 


8.15E+00 


4.24E-ei 


8.71E-01 


'B.rSE-i-i^ 


7.16E+02 


S02 


1.09E-0C 


4.85E-y2 


1.22E-02 


9.G2E-03 


1.04E-02 


7.95c'i-01 


thi:-lH4 


1.00E~06 


7.0SE-00 


4,33E-01. 


8.70E-61 


2.23h--0r 


5.-99t+02 


CH4 


l.yQE-06 


3.8t;E-0l 


2. luE-02 


5.51E-02 


1.04E-05 


9.6-5E-.01 


OZONE 


1.00E-kJb 


4.21E-02 


l.t.7E-02 


i. 17E-02 


l..:i3E"0: 


9.23Ff01 


SOLRP RhD 


1.00E-06 


7, 13E-02 


1 . 76E-02 


1.70E--02 


1.25E--^^ 


9.07E-u:il 


TEMP 


^ 


U 


6 


4 






HUM I It I TV 





96 


68 


38 





3r2t< 


BRPOMEThR 





986 


706 


444 


3 


113, '5 


HlMIi SPEED 


8. 


34 


13 


9 





1335 



HRXINUM 
RVERRCE 



H2S 




THC 




302 




THC-C 


-i4 


CH4 




OZONE 




SOLRR 


Rflli 


TEMP 




HUMID 


I TV 


PRPOH 


ETfcR 


klHIi 


3PEE 


1-JlNI.i 


DIPE 



CTiuli 



S4E-03 

01E-01 

83E-02 

09E-01 

81E-02 

42E-02 

16E-02 

9 

B7 

9S5 

18 

311 
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HYDE PRRK #4 



DhTE: Jim lu 1980 

SCRN TIME: 69 SEC 

H'v'ERRGIHG TIME: 60 MIH 

LuCRTIOH: crescent IN KILHORTH (M6915-V5t:75 .:■ ! 1 . SKM f. 150 DGS-SITE 



1,^::22 



TIME 



12" 13 13: 13 



. :;:: ;; i € - - ■■ ■ i 3 - 1 b 



I. a 19 -- --13: 13 



I;:': J 38-* 13:33 



1 3: ; 3 1 ■- 

I 

F 



: 2 ] 



J.-:.: J-+ 



■13:3;-' 



12: 40 13: 4:1 



1^.4: 



13:- 4 3 



46- 13:46 



I 



H23 
CH4 
HIJtllDITV 


The 

OZONE 

BHROMETER 


302 
SOLRR RRD 
HIND SPEED 


THC-CH4 
TEMP 
WIND DIRECT I 


b.9E-04 
9/7E-03 
5'? 


9.3E -02 

2.9E-02 

938 


l.lE-02 
3.9E-05 
12 


1.9E-0i 
1 1 
335 


:\. lE-04 
9.7E-03 
59 


9.2E-02 

3„0E--02 

983 


1. lE-02 
4.0E--05 
12 


t.9E--01 
i J 
33b 


7. IE -9 4 

■■:^.?e-h3 

58 


a.7E-"03 
3.0E-02 

9 31 y 


1. lE-02 
3.9E-05 

12 


1.9E-0^ 
11 
33r' 


o„9E--04 
b„TE-03 
57 


S.?E- 02 

3.0E-e2 

988 


1„ 1E--03 
3.bE-05 
12 


1 .SE 01 

1 1 
33ib 


b.7E-04 
6.4E--03 
57 


9. IE 02 

3.0E-02 
988 


i. !E~02 
3.4E-'85 
12 


1.8E- 61 
1 1 
335 


b,5E-04 
1 „ 0E--0b 
5& 


9 :, f " I'i ;■■ 

3,-0h 03 
988 


1. IE -03 


':-k9E y2 

U 
33^ 


6. 3E-0^ 
1.0E-0b 
56 


9.0E-02 

3. IE •■■■02 

988 


K 1E~02 

2.9E 05 

1 3 


1 . 2E-02 
U 
334 


6,. IE" 04 
1 „ 0E--06 
55 


9.0E -02 
3, IE-0? 

9 8 ■::> 


1. lE-e2 
2.6E-05 

13 


1„^F- i"i2 
11 
33^ 


5.HE-04 
1. 0E--06 
54 


9. 9E^ 02 

3. IE 02 

9 S 8 


1,- IE- 03 
£,. 5F yS 

13 


2.8E-^y2 
t! 

339 


5.7E-04 
1 .0E-0b 
54 


9.9E-02 

3. 1E--02 

9 8 3' 


i. lE-02 
2.4E-05 
13 


2.SE--02 
12 
332 


5.5E-04 
t.0E"06 
53 


•'■K 9F ■02 
3. lE-02 


1 . 3E-02 
3„4E-05 
13 


8.2E~u2 
12 
331 


5. 3E-04 
J „ 0E-06 
53 


9. 9r--02 

3.2E-02 

98'^ 


1 . 2E-02 
£,3E-05 
13 


3. .■-.{' ■ m2 
12 
328 



-35- 



HiDE PRRK: tt4i CONT'D 



PRLE 



TIME 



1 ;-; J 49 ] 3: 49 



1£:5£ 



■=19 1 :;;: 5i 



K::58— -1. 



H2S 
CH4 
HUhlDITY 


THC 

02 Or IF 
BflROriEIER 


S02 
SOLriR RmH 
WlNIi SPEED 


THC-CH4 
TEMP 
NIHI! HI RECTI 


5.9E-94 
1 . 0E-06 
52 


9, 
3. 


9E-02 
9S'? 


l.tE~&2 
?.2E-05 
13 


3.4E-02 
1£ 
32? 


4. SE-C14 
1.0E-06 

52 


9 
3 


9E-&2 
2E-02 
969 


l.i;F-0£ 

2. lE-05 
i2 


3.4E-02 
12 


4.5E-'M 

1 . 0E-0b 

51 


b. 
3 


?E--0^ 
2E~B2 
989 


1. It -02 
■■ a.0E-05 
14 


3.4E-02 

12 
32b 


4.4E-04 

1.0E-06 

51 


4. 

3 


7E-02 
3E-02 
989 


1.2E-02 
1.9E-05 

14 


3.2.E--02 

1 :■ 

A 1... 

325 



NUriBER OF RtHlHNGS iSb 



STATISTICS 



POLLUTrn-ir 


HlNIHUn 


NH 


■:iriuri hrithmetic 


STflNDHRP 


GEOrErpl.. 


GEOilETRIC 




VALUE 


V 


HLUE 


NEfiN 


DEv'lHTJON 


NEhii ■ 


3 Til. DEV. 


H2S 


1.00E-06 


1 


. 17E-03 


5.55E-84 


2.44E-e4 


4.^-7E-0-! 


2.2b.Eib0 


THC 


1 .UOE--06 


c 


. e9E+00 


8.21E-02 


:i.51E-01 


3. b5E-0o 


4.3££-tul 


SU2 


b.72E 03 


1 


.48E--02 


1. 13E-02 


1.83E-:j3 


1. 11E-&2 


1. ^9E^0O 


THC-CH4 


1.0 0E -06 


£■ 


. 76E+0U 


1.24E-01 


7.01E-01 


4.O3E--0'5 


i.63£ru2 


Ctl4 


l.uOE-0b 


;-; 


.84E-01 


5,51E-03 


4. 19E-82 


u27E-0b 


y.S^E-OO 


OZONE 


1.68E-02 


4 


.21E-02 


3.10E-02 


4.49E-03 


:;.lo7£- P:^: 


1 . lcF*^00 


■■"Ul flp PR II 


1.08E-O6 


'7 


.48E-05 


2.75E-05 


1.98E--05 


l.";4E-fl5 


3.33^100 


f EfiP 


9 




13 


11 


1 






HUH I III TV 


32 




70 


■J -.1 


7 


■J -J 


1 


BRPOtlETER 


9S8 




990 


983 


a 


988 


It 


NlNli SPEED 


4 

MHKIflUN 
HVERflGE 




33 


14 


6 


13 




H2i 


7. i2E--04 














THC 


9.87E-02 














SO 2 


l.lbE-02 














THr-CH4 


1.90E-ei 














CH4 


9.74E~03 














OZONE 


3.25E-02 














SOLAR RRH 


4. 00E-05 














TEMP 


12 














HUMiniT'i 


59 














EflROMETEft 


989 














WIND SPEEi' 


14 














NIHD DIRECrrOH 


337 
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HYDE PRRK #5/6 



URTE: J UN ]0 

SChN TIHE: 60 SEC 

flVERRGIHG time: 60 MIN 

LOCflTION: 

TMSP LI HE 5 0. IKM H C.N. TRACK 



< Jsb3e0--V5S10>) 0.4KM &: 110 DGS^^Sl, TE 



TIME 



Ill - :i t> ■ 



1 <: - 5 1 ■ 



1 1;;> : 06 ■ 



1 b ' 3 6 - ■ 



1t.s51- 



17: 06- 



-:i 



■16; 3i:; 



■16:51 



17:06 



■17:^: 



I I • 



1 7' : 5 ] 



13: idi' 



3:21 



17: 36 13: 36 



l"':5i-~---l8:5l 



13:06- 



Mr 



H2S 
CH4 

HurnrnTV 


THC 

OZONE 

BHROMETER 


S02 
SOLflP RflD 
NINIi SPEED 


THC-CH4 
TEMP 
WIND DIRECT I 


y.2E-05 
3.0E-04 
43 


4, lE-62 

3.7E-e2 

986 


3.4E-03 
7. lE-02 
18 


1.0E-01 
12 
3 1 '=1 


y.9E-05 
::. 1E-Q3 
44 


K3E-01 
3.8E-02 

937 


3,3E~03 
7.0E-02 
20 


1.6E-01 
12 
313 


7.6E-05 
6. lE-03 
45 


2. lE-01 

3,7E-0£ 

937 


3,4E-03 
6,5E-02 
20 


2.1E-01 
12 
312 


7.UE-05 
1.2E-02 
46 


2.3E 01 

3.7E-02 
937 


8.4E-03 
5.9E-02 
28 


2.4C.-01 
12 
311 


G.4E-05 
7.9E-02 
43 


6.9E-01 

3„3C-02 

937 


S.3E-03 
5. lF-02 
20 


5.SE-01 
12 
311 


6.6E--05 
l.lE^-01 
49 


9.5E 0] 

3.7E-02 
987 


8.5E™03 
4.3E-02 
20 


3.5E-01 
J 2' 


7. lE-ti5 
1,4£--01 
50 


1 . lE-1-00 

J. 7E-0<:: 
937 


S.5E^^-03 
3.9E-02 
19 


1 . 0L fOU 
12 
312 


S.5E-05 
1,4E-01 
50 


1 . 0E + 00 

3.7E-02 
937 


8.6E'^-03 
3.7E-02 
19 


1 . 0E + 0O 
12 
3 1 n 


1. lE-04 
7.6E-02 
50 


7.(^E--ei 

3.7E-02 

937 


3.6E--03 
3.6E-02 
19 


r.3E-tiI 
12 
309 


1 . 4E-04 

4.SE-0L:: 

50 


4.5E-01 

3.8E-02 

937 


8.7E-03 
3-3E-02 
18 


4.9L~01 
12 
30?' 


1 . 7E-04 
1 . 9E-02 
50 


2.9E-01 

J.3E -02 

933 


3.8E-03 
2.7E-02 
13 


3.9E- 31 

■■ .' 

i, 1. , 

30t 


3-0E-04 
1 . 3E-0^ 
51 


2.6E-01 

3.9E-02 

988 


8.3E -03 
2.0E-02 
17 


2.5E 01 
12 
302 
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HVDE ^■r^kf: #5--"b< cont'd 



ptVk 



IME 



ly;3b- --19: 36 



:::':.t 19:5i 



' - Ul-- c-'y: yir- 



j: ^i I'ti: 2:j 



1 ,)! 36- 



' t'i : : -! f. 



ly: 51 --iiu:5l 



;''ti: 06 2 1 : 1.31:; 



vi.i:vi ;:l:£l 



,.:tiii 3C - — 21 : 36 



■y; 5j„.,^,.. OJ ; 15 | 



: yb" 



Rfi 



i^il :£1 ?£:21 



2 J .:-;g..-._.22: <b 





HS3 






:H4 




HUMIDITY 


'"> 


.0E- 


-04 


I 


.4E- 


-Q'd 




5:. 


3 


_j 


. 3E- 


-84 


5 


. 8E- 


-03 




54 


cl 


. bE- 


-04 


1 


. 5E- 


-06 




55 


-. 


. lE- 


-04 


] 


, 5E- 
5'. 


"06 


'-> 


.7E- 


-04 


1 


.5E- 


-06 




60 


4 


. 7E- 


-04 


1 


.5E- 

6:2 


•06 


5 


. 4E- 


-04 


1 


. 5E- 
6t 


-06 


fy 


.4E- 


-04 


I 


5E- 

6': 


-06 

i 


i' 


4E- 


•04 


I 


5E- 


06 
1 


8 


9E- 


04 


1 


5E- 

1" c 


06 


5 


3E" 


04 


1 


5E- 

1 ■_ 


06 



S.3E-04 
1 . 5E~06 



2 t : ^ 1 - ■ 






6 . 




3E- 

5E- 

62 


■04 
• 3 

1 


,-1 

T ■ 


6E" 

5E- 

44 


04 
03 





TliC 




n 


ZONE 


BhR 


JMETKR 


J 


. yE 


-01 


3 


. '^E 


-02 




93 


3 


y 


.5E 


-02 


3 


. 9E 


-02 




981 




5 


. JlE 


■06 


4 


. 0E- 


•07 




98! 


> 


5 


. ?E' 


06 


4 


. 0E 
98: 


■0? 


5 


.2E 


■06 


3 


. 8E 


02 




931 


[ 


Fi 


. 3E- 


■06 


3 


.t;E- 


0? 




988 


5 


. 2E 


-06 


J 


.4E- 


-82 




98'' 


* 


t^ 


.2E- 


■06 


3 


. 3t- 


•02 




939 


5 


2E- 


■06 


3 


lE- 

981 


■02 
1 


:3 


2E- 


-06 


3 


lE- 


-02 




93-^ 


y 


2E- 


-06 


3 


0E- 


02 




989 


5 


2E- 


-06 


^ 


9E- 


■02 




98': 


> 


I . 


•■:E- 


•02 


4. 


0E- 


02 




7'^ I 




J . 


■lE- 


62 


3. 


2E- 
^2l 


02 



yoi.fiR 1 


^'HD 


M I riL 


SPEED 


;- 


6E 


-03 


J 


.6E 


-02 




It 


Z» 


s 


. 4E^ 


•03 


1 


.0E- 


■02 




14 


•j 


.2l- 


-03 


y. 


.6l- 


-03 




14 


8 


,;':£- 


■03 


6 


,4E- 


■03 




l: 


j 


i"'l 


. 4E- 


-i.j3 


4 


.5E- 


-03 




10 


r. 


, nr 


03 


Jl- 


.0E 


-03 

J 


9 


0E- 


-03 


i 


.6E 


■03 




7 


9 


2£- 


-03 




5E- 


■y4 




t 


■ 


9 , 


5E- 


"03 


3. 


9E- 
t 


•04 


9. 


sr 


03 


] . 


3£ 


-04 




t 




9. 


4E^ 


03 


■'■'■■ 


4E- 

c 


0J 


s. 


2E- 


03 


\-* a 


0E- 


06 


'^* « 


3E- 


83 


i. 


2E- 
4 


06 


4. 


5E- 


0"- 


1. 


2£^ 


06 



■'Hi'-- L-r:-: 
TEflP 
J Nil r'IRt'. T : 

:.8E-^^'J 

i 

296 

7 . lb J 2 
1! 
29'! 

\. IZ U ^ 

1: 



■...0E 04 
I, i 



•J. 6L - tif. 

2"i'v 
5„ 6f:.- 06 

'i. 6£^-yr- 

.' 

251:.. 

5. 6E -Oc- 



3. 0r-03 
1* 
23 ! 

3. 0E • 03 



3..n.-iij 

'•-4 



bt ■ •-' ■• 



1.51:-0 



1 . 5E ti3 
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-WY&E -PfiRK -tSvifc^i^. CONT'D -^=- PRQE -3 



TIME H2S THC S0£ THC-CH4 

CH4 iliZONE SOLRR RflD TEMP 

HUMiniTi'' Bhrometer wind speed ninu directi 

£2:06 23:06; 3. lE-04 1.5E-02 2.5E-03 2.2E-03 

3.eE-03 2.5E-02 i.3E"-06 2 



THC 

ill ZONE 

BHROMETER 


1 
2 


. 5E-02 
.5E-02 
314 


3, 

C 1 


. 7E -02 
.4E-02 
31^ 


6, 


. 6E"e2 
. tE-02 
523 


1, 


. 0E-01 
.8E~02 
776 



■7 



230 



r 

$2:21 23:21 3.8E-04 3.7E-02 2.8E-Q3 1 . 6E-02 

9.0E"-03 2.4E~02 l.SE-06 

29 31^ 1 252 

::36 23536 6.2E-84 6.6E"e2 5.3E~03 4.3E-02 

1 . ?E~02 i . t E-02 2 . 0E--e6 4 

49 523 2 cto 

22:51 •■ --23:51 9, iE-04 7.0E-01 S.8E--03 3.7E--t:n 

1.2E-01 i.8E-02 2.4E-0b 6 



c. 



52 



iTRTISTIC 



NUMBER OK 


rehdihgs 


505 
















( 

! 


POLLUTRHT 




MINIMUM 


mr; 


^•anUM RRITHMETiC 


STRNDHRD 


GEOMETRIC 


GEOMETRIC 








VRLUE 


VI 


iLUE 


Mt 


EHN 


DEVIRTION 


MERH 


STD. DEV. 




H23 




i.U0E-06 


3, 


.09E -03 


3. 


. 99E-04 


4, 17E--e4 


3. [7E-0S 


1.50E-101 




THL 




1.00E-0e 


9, 


, 37E+00 


3. 


.23E-01 


i.0iE-He0 


4. 30 E -05 


3.86E+02 




SO 2 




1.00E-9e 


1, 


.29E-02 


S. 


, 15E 03 


2,75E--03 


4. 12E-03 


1.24E+01 


% 


THC-CH4 




1.00E-0b 


5, 


, 34E+00 




, 63E-01 


7.45E-0i 


l.€.5E-04 


4.S1E+02 




CH4 




1.00E-06 


i, 


, 32E+0O 


4. 


. 29E-02 


1.66E-01 


3.05^-06 


9.09E+01 




OZONE 




i,eeE-06 


6. 


, 53E-01 


3. 


, 35E-02 


3.50E-02 


1. :.7E--o: 


1.87E401 




SOLRR RHIi 




1.00E-O6 


8, 


, 04E-02 


2. 


, 12E-02 


2.75E-02 


7. n2E-0=^ 


9.4bE4t.il 


« 


TEMP 









13 




)0 


3 








HUMIDITY 









96 




5 b 


23 


14 


134 




BHROMETER 









1807 




903 


270 


134 


■-I o J-". 




NIND SPEED 




Fi 

MRMIHUM 
RVERRCE 




35 




12 


8 


3 


s? 




H2S 




9.06E-04 


















THC: 




1 . 09E+00 


















Su2 




9.52E-03 


















THC-CH4 




1.04E+00 


















CH4 




1.45E-01 


















OZONE 




4,05E-O2 


















SOLAR ROD 




7.03E-02 


















TEHP 




12 


















HUM ID 1 IT 




79 


















EiRRO METER 




939 


















WIND SPEED 




20 


















WIND DIREC 


TION 


3 1 9 



















HE 
K4/ 

1 y s ij 



